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AMENDMENTS TO THE CLAIMS 

The following listing of claims replaces all prior listings of claims in the present 
application. 

What Is Claimed Is: 

1. (currently amended) A storage system, comprising: 

one or more slow-access-time-mass-storage nodes, coupled to store data at respective 
first ranges of logical block addresses (LB As); 

a plurality of interim-fast>access-time nodes, configured to operate independently of one 
another, each interim-fast-access-time node being assigned a respective second range of the 
LBAs and coupled to receive data from and provide data to the one or more slow-access-time- 
mass-storage nodes having LBAs within the respective second range, all of the second ranges of 
LBAs comprising a total LBA range; and 

one or more interface nodes, which are adapted to receive input/output (lO) requests from 
host processors directed to specified LBAs and to direct all the 10 requests to the interim-fast- 
access-time node to which the specified LBAs are assigned; 

wherein each interim-fast-access-time nodes is configured to be reassigaable to a fiirth e r 
new respective second range of the LBAs, all of the tofee g new respective second ranges of 
LBAs comprising tlie total LBA range. 

2 (original) A storage system according to claim 1^ 

wberem the one or more interface nodes comprise a mapping between the interim-fast- 
access-time nodes and the LBAs, and 
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wherein the one or more interface nodes axe adapted to convert the 10 requests to one or 
more requests and to direct the one or more requests to respective one or more interira-fast- 
access-time nodes in response to the mapping. 

3. (original) A storage system according to claim 2, wherein the mapping comprises a function 
relating each specific inteiim-fast-access-time node of the plurality of interim-fast-access-time 
nodes to the respective second range of the LBAs. 

4. (original) A storage system according to claim 2, wherein the mapping comprises a table 
relating each specific interim-fast-access-time node of the pliurality of interim-fast-access-time 
nodes to the respective second range of the LBAs. 

5* (original) A storage system according to claim 2, 

wherein the data is allocated into groups of data within the one or more slow-access-time- 
mass-storage nodes according to a pre-defined unit of the storage system comprising an integral 
number of bytes of the data, and 

wherein the mapping comprises a correspondence between the interim-fast-access-time 
nodes and the groups of data. 

6. (original) A storage system according to claim U wherein the one or more slow-access-time- 
mass-storage nodes comprise one or more disks, and wherein the interim-fast-access-time nodes 
comprise random access memories. 

3 

PAGE 4125 " RCVD AT 5f3l200M:08:02 PM [Eastern DayOght Time^ 



05/03/2^007 THU 16s 10 FAX 2129A07190 KATTBN KUCHIN ROSBNMAN 



12005/025 



Appln. No.: 10/620,249 

7. (origihal) A storage system according to claim I, wherein the plurality of interim-fast-access- 
time nodes comprise respective location tables, wherein each location table comprises locations 
of the second range of the LBAs assigned to the respective interim-fast-access-time node, 

8- (original) A storage system according to claim I, wherein the respective second ranges arc 
spread sufficiently evenly and jBnely so as to generate well-balanced loading for the plurality of 
interim-fast-acccss-time nodes. 

9. (original) A storage system according to claim 1, wherein each of the plurality of interim-fast- 
access-time nodes are at an equal hierarchical level. 

10. (original) A storage system according to claim 1, wherein the respective second ranges of 
the LBAs do not overlap. 

11. (currently amended) A storage system, comprising: 

one or more slow-access-time-mass-stoiage nodes, coupled to store data at respective 
first ranges of logical block addresses (LBAs) , all of the first rangoo of L^BAs comprising a total 
bDA rang e; 

a plurality of interim-fast-access-time nodes, configured to operate independently of one 
another, each interim-fast-acccss-time node being assigned a respective second range of &e 
LBAs and coupled to receive data from and provide data to the one or more slow-access-time- 
mass-storage nodes having LBAs within the respective second rang e, all of tho oooond ranges of 
LBiVo Qompriaing th e total LB A rang e; and 
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one or more interface nodes, which are adapted to receive input/output (lO) requests from 
host processors directed to specified LBAs and lo direct all the lO requests to the interim-fast- 
access-time node to which the specified LBAs are assigned; 

wherein the plurality of inlerim-fast-access-time nodes comprise a first and a second 
interim-fast-access-time node, and 

wherein at least some of the respective second ranges of the LBAs of the JBurst and the 
second interim-fast-access-time nodes comprise overlapping LBAs, so that one of the first and 
the second interim-fast-access-time nodes is operative as a redundant interim-fast-access-time 
node. 

12- (original) A storage system according to claim 1, wherein the one or more slow-access-time- 
mass-storage nodes comprise a multiplicity of slow-access-time-mass-storage nodes and the 
respective first ranges are spread sufficiently evenly and finely so as to generate well-balanced 
loading for the multiplicity. 

13. (original) A storage system according to claim 1, 

wherein the plurality of interim-fast-access-time nodes comprises a first interim-fast- 
access-time node and a second interim-fast-access-timc node, and 

wherein the first and second mterim-fast-access-time nodes have substantially equal 
capacities. 

14, (original) A storage system according to claim 1, 
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wherein the plurality of interim-fast-access-time nodes comprises a fint interim-fast- 
access-time node aud a second interim-fast-access-time node, and 

wherein the first and second interim-iast-access-time nodes have different capacities. 

15. (original) A storage system according to claim 1, 

wherein the plurality of interim-fast-access-time nodes comprises a first interim-fast- 
access-tune node and a second interim-fast-access-time node, and 

wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
is coupled to only receive data from and provide data to the second interiiu-fast-access-time 
node. 

16- (original) A storage system according to claim I, 

wherein the plurality of tnterim-fast-access-time nodes comprises a first interim-^t- 
access-time node and a second interim-fast-access-time node, and 

wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node and a second slow-access-time-mass-sto- rage node which are 
coupled to receive data from and provide data to the first and the second interim-fast-access-time 
nodes. 

17. (currently amended) A method for storing data^ comprising: 
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storing the data in one or more slow-access-time-mass-storage nodes having respective 
first ranges of logical block addresses (LB As); 

assigning to each of a plurality of interim-fast-access-time nodes, configured to operate 
independently of one another, a respective second range of the LBAs, all of the second ranges of 
LBAs comprising a total LB A range; 

. coupling the plurality of interim-fast-access-time nodes to receive data £h)m and provide 
data to the one or more slow-access-time-mass-storage nodes having LBAs within the respective 
second range; 

receiving input/output (lO) requests from host processors directed to specified LBAs; and 
directing all the TO requests to the intciim-fast-access-time node to which the specified 
LBAs are assigned; 

wherein the interim-fast-access-time nodes arc configured to be reassignable to a furth e r 
new respective second range of the LBAs, all of the Amh e g new respective second ranges of 
LBAs comprising the total LBA range. 

18* (previously presented) A method according to claim 17, wherein the lO requests are 
directed to one or more interface nodes, wherein the one or more interface nodes comprise a 
mapping between the interlm-fast-acccss-time nodes and the LBAs, and wherein the one or more 
interface nodes are adapted to convert the 10 requests to one or more LBA requests and to direct 
the one or more LBA requests to respective one or more interim-fast-access-time nodes in 
response to the mapping. ^ 

19. (origimal) A method according to claim 18, wherein the mapping comprises a function 
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relating each specific interim-fast-acccss-time node of the plurality of interim-fast-access-time 
nodes to the respective second range of the LBAs. 

20, (origmal) A method according to claim 18, wherein the ms^jping comprises a table relating 
each specific interim-fast-acccss-time node of the plurality of interim-fast-access-time nodes to 
the respective second range of the LBAs. 

21, (original) A method according to claim 18, wherein the data is allocated into groups of data 
within the one or more slow-access-time-mass-storagc nodes according to a pre-defined unit 
comprising an integral number of bytes of the data, and wherein the mapping comprises a 
correspondence between the interim-fast-access-time nodes and the groups of data. 

22, (previously presented) A method according to claim 17, wherein the one or more slow- 
access-time-mass-storage nodes comprise one or more disks, and wherein the interim-fast- 
access-time nodes comprise random access memories. 

23, (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of tiie LBAs assigned to the respective interim-fast-access-time node, 

24, (original) A method according to claim 17, wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-time nodes. 
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25- (original) A method according to claim 17, wherein each of tlie pluraJily of mterim-fast- 
access-time nodes are at an equal hierarchical level. 

26. (original) A method according to claim 17. wherein the respective second ranges of the 
LBAs do not overlap. 

27. (previously presented) A method for storing data, comprising: 

storing the data in one or more slow-access-time-mass-storage nodes having respective 
first ranges of logical block addresses (LBAs), all of the first ranges of LBAs comprismg a total 
LB A range; 

a$signing to each of a plurality of interim-fast-access-time nodes, configured to operate 
mdependently of one another, a respective second range of the LBAs, all of the second mges of 
LBAs comprising the total LB A range; 

coupling the plurality of interim-fast-access-time nodes to receive data from and provide 
data to the one or more slow-access-time-mass-storage nodes having LBAs within the respective 
second range; 

receiving input/output (10) requests from host processors directed to specified LBAs; and 
directing all the 10 requests to the interim-fast-access-time node to which the specified 
LBAs arc assigned; 

wherein the plurality of interim-fast-access-time nodes comprise a first and a second 
interim-fast-access-time node, and wherein at least some of the respective second ranges of tlie 
LBAs of die first and the second interim-fast-access-time nodes comprise overlapping LBAs, so 
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that one of the first and second interlm-fast-access-tLme nodes is operative as a redundant 
interim- fast-access-time node. 

28. (original) A method according to claim 17, wherein the one or more slow-access-time-mass- 
storagc nodes comprise a multiplicity of slow-access-time-mass-storage nodes and the respective 
first ranges are spread sufficiently evenly and finely so as to generate well-balanced loading for 
the multiplicity, 

29. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fost-access-time 
node, and wherein the first and second interim-fast-access-time nodes have substantially equal 
capacities. 

30. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-time nodes have different capacities. 

31. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
is coupled to only receive data firom and provide data to the second interim-fast-access-time 
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32, (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-timc node and a second interim-fast-access-timc 
node, and wherein the one or jnore slow-access-timc-mass-storage nodes comprise a &5t slow- 
access-tlme-mass-storage node and a second slow-access-time-mass-sto- rage node which are 
coupled to receive data from and provide data to the first and the second interim-fast-access-time 
nodes- 

33. (currently amended) A system for transferring data to and from one or more slow-acoess- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 

a plurality of interim-fast-access-time nodes, configured to operate independently of one 
another, each interim-fasl-access-time node being assigned a respective second range of the 
LBAs and coupled to receive data from and provide data to the one or more slow-access-time- 
mass-storage nodes within the respective second range, all of the second ranges of LBAs 
comprising a total LB A range; and 

one or more interface nodes, which are adapted to receive input/output (10) requests from 
host processors directed to specified LBAs and to direct all the 10 requests to the interim-fast- 
access-time node to wliich the specified LBAs are assigned; 

wherein the interim-fast-access-time nodes are configured to be reassignable to a fefthet 
new respective second range of the LBAs, all of the fefe ^ new respective second ranges of 
LBAs comprising the total LBA range. 
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34. (original) A system according to claim 33^ wherein the one or more interface nodes comprise 
a mapping between the jntenTXi-fast-access-lime nodes and the LB As, and wherein the one or 
more interface nodes are adapted to convert the TO requests to one or more requests and to direct 
the one or more requests to respective one or more interim-fast-access-^time nodes in response to 
the mapping. 

35. (original) A system according to claim 34, wherein the mapping comprises a function 
relating each specific interim-fast-access-time node of the plurality of interim-fast-access-time 
nodes to the respective second range of the LBAs. 

36. (original) A system according to claim 34, wherein the mapping comprises a table relating 
each specific interim-fast-access-lime node of the plurality of interim- fast-access-time nodes to 
the respective second range of the LBAs. 

37. (original) A system according to claim 34, wherein the data is allocated into groups of data 
within tlie one or more slow-access-time-mass-storage nodes according to a pre-defined unit of 
the storage system comprising an integral number of bytes of the data, and wherein the mapping 
comprises a correspondence between the interim-fast-access-time nodes and the groups of data. 

38. (original) A system according to claim 33, wherein the one or more slow access time-mass- 
storage nodes comprise one or more disks, and wherein the interim-fast-access-time nodes 
comprise random access memories. 
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39. (original) A system according to claim 33, wherein the plurality of tnterim-fast-access-time 
nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of the LBAs assigned to the respective interim-fast-access-time node. 

40. (original) A system according to claim 33» wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-time nodes. 

41. (original) A system according to claim 33, wherein each of the plurality of interim-fast- 
access-time nodes are at an equal hierarchical level. 

42. (original) A system according to claim 33, wherein tlie respective second ranges of the 
LBAs do not overlap. 

43. (currently amended) A system for transferring data to and from one or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs) , all of th e fir s t r anges of LBA s comprifling a total LBArong e, comprising: 

a plurality of interim-fast-access-time nodes, configured to operate independently of one 
another, each intcrim-fast-access-time node being assigned a respective second range of the 
LBAs and coupled to receive data fit>m and provide data to the one or more slow-access-time- 
jnass-storage nodes within the respective second range , all of th e s e cond rang e s of LBAs 
comprising th e total LB A range ; and 
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one or more interface nodes, wMch are adapted, to receive input/output (10) requests fifom 
host processors directed to specified LBAs and to direct all the 10 requests to the interim-fiast- 
access-time node to which the specified LBAs are assigned; 

wherein the plurality of interim-fast-access-time nodes comprise a first and a second 
intcrim-fast-access-time node, and wherein at least some of die respective second ranges of the 
LBAs of the first and the second interim-fast-access-time nodes comprise overlapping LBAs, so 
that one of the first and the second interim-fast-access-time nodes is operative as a redundant 
interim-fast-access-time node. 

44. (original A system according to claim 33, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-lime node and a second interim-fast-access-tirae 
node, and wherein the first and second intOTm-fest-access-time nodes have substantially equal 
capacities. 

45. (original) A system according to claim 33, wherein the plurality of interim-fast-access-lime 
nodes comprises a first intcrim-fast-access-tune node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-time nodes have different capacities, 

46. (original) A system according to claim 33, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
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is coupled to only receive data from and provide data to the second interim-fast-access-time 
node. 

47. (original) A system according to claim 33, wherein the plurality of interim-fast-access-tinie 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node and a second slow-access-time-mass-sto- rage node which arc 
coupled to receive data from and provide data to the first and the second interim-fast-access-time 
nodes. 

48. (currently amended) A method for transferring data to and from one or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 

assigning to a plurality of interim-fast-access-time nodes, configured to operate 
independently of one another, respective second ranges of the LBAs, all of the second ranges of 
LBAs comprising a total LBA range; 

coupling the plurality of intcrim-fast-access-timc nodes to receive data from and provide 
data to the one or more slow-access-time-mass-storage nodes having LBAs within the respective 
second ranges; 

receiving input/output (lO) requests from host processors directed to specified LBAs; and 
directing all the lO requests to the interim-fast-access-time node to which the specified 
LBAs are assi gned; 
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wherein the interim-fast-access-tune nodes are configured to be reassignable to a further 
new respective second range of the LB As, all of the feffee r new respective second ranges of 
LB As comprising the total LBA range. 

49. (previously presented) A method according to claim 48, wherein the lO requests are 
directed to one or more interface nodes, wherein the one or more interface nodes comprise a 
mapping between the Interim-fast-access-time nodes and the LB As, and wherein the one or more 
interface nodes are adapted to convert the 10 requests to one or more LBA requests and to direct 
the one or more LBA requests to respective one or more interim-fast-access-time nodes in 
response to the ms^ping. 

50« (original) A method according to claim 49, wherein the mapping comprises a function 
relating each specific interim-fast-access-time node of the plurality of interim-fast-access-time 
nodes to the respective second range of the LBAs, 

51* (original) A method according to claim 49, wherein the mapping comprises a table relating 
each specific interim-fast-access-time node of the plurality of interim- fast-access-time nodes to 
the respective second range of the LBAs. 

52. (original) A method according to claLtn 49, wherein the data is allocated into groups of data 
within the one or more slow-access-time-mass-storage nodes according to a pre-defined unit 
comprising an integral number of bytes of the data, and wherein the mapping comprises a 
correspondence between the interim-fast-access-time nodes and the groups of data, 
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53* (original) A method according to claim 48, wherein the one or more slow-access-tijne-niass- 
storage nodes comprise one or more disks, and wherein the iaterim-fast-access-time nodes 
comprise random access memories. 

54. (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of the LBAs assigned to the respective interim-fast-access-time node. 

SS- (original) A method according to claim 48, wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-time nodes» 

56, (original) A method according to claim 48» wherein each of the plurality of interim-fast- 
access-time nodes arc at an equal hierarchical level. 

57, (original) A method according to claim 48, wherein the respective second ranges of the 
LBAs do not overlap. 

58, (ctirrently amended) A method for transferring data to and fi-om one or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs) , oil of tli e first rang e s of LBAs comprising a total LB A rang e, comprising: 
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assigning to a plurality of interim-fast-access-tmie nodes, configured to operate 
independently of one another, respective second ranges of the LB As , all of tho second rangoa of 
LB As oomprioing th e total LBA rang e; 

coupling the plurality of interim-fast-access-time nodes to receive data from and provide 
data to the one or more slow-access-time-mass-storage nodes having LB As within the respective 
second ranges; 

receiving input/'output (10) requests from host processors directed to specified LBAs; and 
directing all the lO requests to the interim-fast-access-time nod© to which the specified 
LBAs are assigned; 

wherein the plurality of interim-fast-access-time nodes comprise a first and a second 
interim-fast-access-time node, and wherein at least some of the respective second ranges of the 
LBAs of the first and the second interim-fast-access-time nodes comprise overlapping LBAs, so 
that one of the first and second interim-fast-acccss-time nodes is operative as a redundant 
interim-fast-access-time node. 

59, (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-time nodes have substantially equal 

capacities. 

60. (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-time nodes have dififerent capacities- 
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61. (original) A method according to claim 48, wherein tlie plurality of intcrim-fest-access-tune 
nodes comprises a first interim-fa5t-access4imc node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
is coupled to only receive data from and provide data to the second interim-&st-access-time 
node. 

62- (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprises a first intcrim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-time*mass-storage nodes comprise a first slow- 
acccss-time-mass-storage node and a second slow-access-time-mass-sto- rage node which arc 
coupled to receive data from and provide data to the first and the second interim- fast-access-lime 
nodes. 

63. (previously presented) A storage system according to claim 1, wherein the interim-fast- 
access-time nodes are configured to be reassigned by a management node. 

64, (previously presented) A storage system according to claim 1, wherein the interim-fast- 
access-time nodes are configured to be reassigned based on a removal of at least one of fhc 
plurality of interim-fast-access-time nodes or one of the plurality of slow-access-time-mass- 
storage nodes. 
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65. (previously presented) A storage system according to claim 1, wherein ttxe interim-fest- 
acccss-time nodes are configured to be reassigned based on rebalancing a load between at least 
one of flic plurality of interim-fast-access-time nodes or one of the plurality of slow-access-tinie- 
mass-storagc nodes. 
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